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Personal computers, by rapidly performing
the repetitive mathematical operations involved
in ultra low volume (ULV) aerosol droplet sam-
ple size distribution analysis, afford an oppor-
tunity to increase knowledge of insecticide
sprays. Programs have been written for hand-
held calculators (West and Cashman 1980) and
personal computers (Sofield and Kent 1984) to
calculate volume median diameter (VMD) for
data from slide wave samples (Mount and
Pierce 1972). The development of the US Army
hot-wire droplet measuring device, model
DC-2A, manufactured and marketed by KLD
Associates (Mahler and Magnus 1984)' pro-
duced a requirement for a program to calculate
droplet size distribution and VMD from the
data displayed by this device. A demonstration
program (Fig. l) is presented in IBM BASIC'
and with minor syntax changes can be con-
verted to other BASIC dialects.
The "VARIABLE SECTION" starting with
line 125 (Fig. l) is the first of three distinct
sections in the program. This section allows the
user to vary the descriptive characteristics of the
sampling device. Many of these characteristics
(i.e., sensing wire dimensions, number of bins
into which the aerosol spectrum is divided' etc.)
are used in the calculation of droplet size distri-
bution and VMD. The flexibility permits this
1 0 0  I I m H  i l P r l : ' . 1 0 8 : c l s
105 PRINI rrbls Prog.eo Calculet6! vnD and slzc'
110 Pn$ l  rDtg t r lbu t lon  foa  Aero lo l  Dro9 l . t ln
115 PRI t l l  tus lng  Hot -X l r .  In l t ru€n ia t lon .n
t20 nEH
r25 nEU
r30 atr{
385 sP :  sP + PC(I)
390 lP(r)= sP
395 nErl r
400 Fon I= 1 T0 B
{05 IF rP(I) .50 lHE[ Vl:D. lO(I) :C0T0 430
!r0 !P rP(r)<50 1l |$ mto 425
t l 1 5  w D : E ( I - l )  +  c D ( I ) ' ( 5 0 -  l P ( I - l ) ) / ( A P ( I ) - r P ( r - 1 ) )
420 @10 430
425 IIETT I
q3o PnrNl i u,L.v, DnoPLEl SrZE DrSnrBUtroiJ llllllsrs'
435 PrfNT: Pnlt l  'Col lecto.r i  COLL$ r$(qo) nDrt. : r  DlTt
uro rnrrt isltc:. sllEl rr'!({o) "tc!p...tu.1' lEvf,l
i . r rr  vanI lBLE sEcTIot rrrr .
1 3 5  D I x  s ( 2 5 ) :  D I U  r P ( 2 5 ) :  D I l l  L L ( 2 5 )
t4o Drr !D(25):  DM['(25):  DM{D(25)
1{5 DrM 9c(25):  DII  uL(25):  DII I  vD(25)
150 PiIXT: Pn$t
t55 Pfltt rEnt.r !h. folldlq lntoMtlon.i
160 PllXI: PnItT
t65 IIFUI nlu.t.r of s.nsl€ rlre (!loron!)r;D
l?O IXFI 'L.ntt l  d s.nl iq r l re (c.nth.t . r ! ) i ;L
r?5 InF0t rltrt..rup! tlD./d.o9l.t (!.cond!)r;IT
r8o Ix?ot ' rE!. !  d blnlr ia
lE6 rcl l.l m B
l9o PUlt.L6r lhlt of droplat dluct.r ror blni,r
r95 nE" u.(l)
2m Pilll rof ttrtt d droplat dl&.t.r fof blnt'l
205 ll|mr 0L(r)
2to Pnnt .Ntt t l tor l lon fr€tor for bln ' , I :  I i lPUT !F(I)
215 nEl .CD(I) . 6.tt!t lo dlu.t.t p.r bln'
220 PEil rt{D(I) : }t (tla! dlu.lc. tn !lcroo!'
225 cD(I)"  E(I)-rr( I )
230 HD(I) :  cD(I) /2 + LL(I)
235 [EXt I: CLS
240 IEM ilntttellt3tton'
2{5 St.o: SY:o: SP:o; f l=o
25O IXFUI rcotl.ctorrs No€'; Co[|
255 IXP0' iTalp.ntu. durlng luplltat; TEYPI
260 IXP0I is l ta ' ;  SIIE$
265 It?oT 'Drt.'i DAT!
27O I i lPUT nlosrct lc ld. ' ;  I l ls l
275 IXml 'SDtrY.r tYP.i; SPnt
28O llrut .Sep!. Tbe(..eonds)i; ST
2E IXp0t rFld v. locl ty(cb/r .c). ;V
2 9 0  F O R I ' l m B
295 PRIXI ' t6b.r  of  dropl. ts in blni l :  INPUT i lD(I)
300 REM isu of nD(I) '
305 SI!  Sn + i lD(I)
310 [En I :CLS
315 8EX .l.tbe,Sfr!60l. llE.'Sllrl?:total :1 for 3&plci '
320 l. Sr - SXrIt
325 nEX
330 R8X 'r[. ]:ArN Pnocns sEcTIoN ..r.i
335 REX
3 { o  F O n l ' 1 m B
3!5 nlH.VD l. vol,u.trlo Dtstrlbutlot ln aublc llc.onar
35o D(r ) .  .5235 rto(r  ) '3.(  (yF(I  )rm( I)  ) / (  I . l r l r (m( I  )+D) )  )
3 5 5  R E I ' S u  d  v D ( I ) i
360 svt sV + n(I)
355 tsl r
3 ? 0  r o n I . l r c B
375 tC(I) :  ID(I) /SY '  100
380 nB rrccoFlltltE rc(I)'
4 l t5  P i txT  ' s9r . t . r r '  sPRt  TE( l l0 )
I50  PRI IT  r ln . i c t tc ide : '  Ins l :  PRINT
l l55  PRi lT '  } |d ,  Drop l . t  No.  o f  yu ] t .
Accu tn
460 PRIXT iB lm Dle€ t€r  Drop l . t !
o f  lo t .  Vo l . .
465 Pnrnr .(B) (m) ([D)(  rP) r
4 ? 0  F o n I : 1 m B
475 PRri lT USrXC ir t  la,  , r l r ,  t r . l  , r rr . l ,  l r . r l( r r . a r n i  I '  u D ( I ) ,  i l D ( I ) ,  F ( I ) ,  n ( I ) ,  P c ( I ) '  r P ( r )
{80 TErI I
. S & 9 I .  l b c : ' S T
vo l .  ,  o t
Fac lo r  D l ! t .  To t .  Vo I .
( l r F )  ( m )  ( P c )
TE5 PNITT T
t90 Pnrxr usilrc i larrra ttrrta,rr.; st, sv
495 PRIf,T:PRilr USIIC ivolu. ltdlan Dl&.t.r : tr.t llcrodr;m
i r r rr  nEmnt sEc?IoN rr .rr
500 nDt
505 nEll
5r0 tBu
515 IXrot ryould you l t .  .  pr lntout ( l /N)r;  I l
s2o I" rt : rr. rHElr mm 6oo:st0P
525 rF r l  <) r t '  'HEH mm 515
530 LPnrflr r$(22) iu.L.v. DloLEl srzf, DrsmrBuTrox illllsrs'
535 LPRIXTiLPni l I  TB(5) 'Col lcctor:  i  C0LL6 Tm(60) iDatc: '  DtTl
I The opinions or assertions contained herein are
the private views of the author(s) and are not to be
construed as official or as reflecting the views of the
Department of the Army or the Department of De-
fense.
540 LPni l l  TE(5) 's l te:  i  3:1E$ lr8(50) .farpGratu.: r lEPl
program to be used with other models of hot-
wire droplet analyzers.
Most variables are defined by the use of
INPUT statements ending with the variable
name. Variables not requiring input from the
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Fig. l. BASIC program for analysis of droplet size distribution
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keyboard are explained in remark (REM)
statements. The only variables not located in
this section are those used in the process of
summing; however, these variables are also
preceded by a REM statement. The following
variables require additional explanation beyond
that provided in the program.
Velocity (V), in line 285, represents air ve-
locity at the tip of the probe during sampling. If
the only information desired is VMD, which is
based on an accumulative percentage (AP(I))
of 50, then V can be set at I cm/sec. Time (T) in
line 315 is the difference between sample time
(ST) and the total interruption time (IT). The
DC-2A device, for example, has an IT equal to
2 msec; that is, at the moment a droplet im-
pinges on the sensing wire (0.06 cm x 5.0 g.), a
2 msec inhibit interval is initiated during which
time no droplet counts are accepted. Total IT
varies with the number of droplets per sample.
The "MAIN PROGRAM SECTION" begins
at line 330. Line 350 states the equation for
calculating Volumetric Distribution, VD(I), in
the ith size interval. Size intervals vary among
bins but are always expressed in microns. The
portion of the equation in parentheses calcu-
lates droplet concentration (drops/cm3) from
the number of droplets per bin, flow velocity,
and col lect ion t ime. Al l  of these may be
provided by a hot-wire droplet measuring de-
vice.
Printed records are controlled in the "RE-
PORT SECTION," line 505. The report (Fig. 2)
contains all necessary record-keeping informa-
tion plus a detailed breakdown by bin of all
important variables. A facsimile of the report
appears on the screen to enable the user to
decide if a printed report is desired. Line 600
gives the option of entering more samples.
Since it takes time to enter and reenter individ-
ual hot-wire device characteristics, an IF-THEN
instruction, also called a conditional transfer
statement (Coan 1978), was placed into the
program (Line 605) to bypass all nonvarying
information during the processing of sub-
sequent samples.
Hot-wire technology represents a significant
advance in the methods by which aerosol clouds
are sampled. Each device has individual design
and operational characteristics. This program
allows input of individual device characteristics
with the intent of expanding use of the pro-
gram beyond DC-2A data.
Manufacturers of hot-wire droplet measur-
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Coll.ector: SGT. Scott
Slte: Ft. Detrlck
Sprayer: G-88
Insectlclde: !4alathlon
ANALYSIs
Date:  5/21/85
Taperature: 72
Sauple Tine: 100
l'!ed. Droplet
Blns Dlaneter(B) (MD)
1  1 . 0
2  1 . 5
3  2 . 5
4  6 . 5
5 12.5
6 22.0
7  31 .5
8  4 0 . 0
9  9 0 . 0
1 0  1 ? 0 . 0
1  1  2 0 0 . 0
1 2  2 C 0 . 0
1 3  2 0 0 . 0
1  4  2 0 0 . 0
No. of
Dnoplets( ND)
6630
1 882
378
274
186
97
6
0
0
0
0
0
0
0
Aero.
Factor(AF)
5 . 0
4 . 4
2 . 5
1 . 3
1 . 0
1 . 0
1 . 0
Vol .
Dlst .(vD)
T'   t3.47
462,69
21 1  .86
915.37
2233,90
4116.57
552.90
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0  . 0 0
f o f
Tot .  Vol .(  Pc)
7 . 7 5
5 . 0 3
2 . 3 0
9 . 9 4
24.26
4 4 . 7 1
5 . 0 1
0 . 0 0
0  . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
0 . 0 0
Acern. t
of Tot. Vol.(  AP)
7 . 7 5
12.77
1  5 . 0 8
25.02
4 9 . 2 8
9 3 . 9 9
1 00 .00
1 00 .00
1  0 0 . 0 0
1 00  .00
1  0 0 . 0 0
I  00  .00
1  0 0 . 0 0
1  0 0 . 0 0
. 0
. 0
. 0
. 0
. 0
. 0
. 0
9453
Volrne ltedlan Dleneter = 12.7 nlcrona
9206.77
Fig. 2. Sample program output,
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ing devices plan to offer built-in printers for
their machines, but the information provided
will be limited to raw sample data and VMD.
Therefore, programs for personal computers
are necessary for more detailed analyses of
droplet size distribution data.
The authors greatly appreciate the assistance
given by Roy L. Scott in the preparation of this
program.
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PRESUMED DIROFI LARIA IMMITIS
INFECTIONS FROM FIELD-COLLECTED
MOSQUITOES tN NORTH CAROLINA'
BEULAH M. PARKER
Department of Entomology, North Carolina State
University, Raleigh, NC 27695-7613
Canine Dirofilaria immitis (Leidy) infection is
prevalent in North Carolina (Rowley 19772,
Butts 1979, Fal ls and Platt 1982), especial ly in
coastal areas" A. R. Johnson (D.V.M., Coun-
t ryv iew An i rna l  C l in ic ,  Bayboro ,  Paml ico
Countv, NC, pers. commun.) has found the fi-
larial worm in 80% of the 3-yr-old dogs exam-
ined from Hobucken, Pamlico County (35'
l5'N iatitude). Data are lacking on specific local
vectors, but several species of mosquitoes are
incriminated since they are among those (sum-
t  Paper No.9912 of theJournal  Ser ies of the North
Carolina Agricultural Research Service, Raleigh, NC
27695. This research was supported in part by NIH-
BRSG No. PR07071.
2 Rowley, B. J. 1977. The prevalence of heatworm,
Dirofi,laria immitis (Leidy, I 856), infection in privately
owned and free-ranging dogs in Wake, Durham, and
Orange counties, North Carolina. M. S. thesis, North
Carolina State University, Raleigh. 22 pp.
marized by Buxton and Mullen 1980) found
naturally infected with D. immitis in other re-
gions of the U.S. However, the vector potential
of a mosquito species may differ geographically
(Christensen and Andrews 1976, Magnarelli
1978, Buxton and Mullen 1980). This investi-
gation was conducted to determine potential
rnosquito vectors of D. immitis and extent of
infections in a coastal area of North Carolina.
The study area was the community of
Hobucken, located on South Goose Creek Is-
land in northeast Pamlico County. Mosquitoes
were collected in the yard of a residence near
the edge of the salt marsh in southeast Ho-
bucken and near a hunting dog kennel 3.2 km
(2 mi.) inland from the edge of the salt marsh.
The sa l t  marsh  was i r regu la r ly  f looded,
primari ly by wind t ides.
Adult female mosquitoes were collected on
August 3 and 14, September 9 and 30, October
7, l5 and 28, and November 26 with COz baited
CDC light traps and by the human-bait method.
Ninety percent of Aedes sollicitans (Walker), the
most numerous species collected, were cap-
tured by the human-bait method and near the
edge of the salt marsh. Anopheles bradleyi King
was most abundant in light trap collections near
the edge of the salt marsh. Collected mos-
quitoes were taken to the laboratory and stored
at -l5oC until identified to species and exam-
ined for filarial worms.
After legs and wings were removed, the head,
thorax and abdomen of each adult female mos-
quito were separated on a glass slide with the
aid of a dissecting microscope, teased apart with
insect pins in a drop of Aedes saline (Hayes
1953), then examined with 100 or l50X mag-
nification of a compound microscope. The
number of parasites in infected individuals was
counted, recorded and measured with an ocu-
lar micrometer. Filarial worms were presumed
to be D. immitis if their size range, structure, and
developmental site in the mosquito were similar
to those reported bv Iyenger (1957) and Taylor
(  1960) .
A total of 2,885 mosquitoes, comprising l0
species in 4 genera, were examined for filarial
worms. Presumed D. immitis filarial worms were
found in 19 (0.7%) of the mosquitoes exam-
ined. Four of l0 species of mosquitoes were
parasitized ('fable l). The infective stage of the
parasitic worm (L3 larva) was found in 3 species,
A e. s o llic itans, A e de s ta enio r hync hus (W iedemann),
and Culex saLinarius (Coquillett) (Table 2). Only
first-stage filarial worms (within the Malpighian
tubules) were found in parasitized An. bradLeyi
(Table 2). Inf'ective stage larvae of D. immitis
apparently have not been reported from field-
collected An. bradleyi.
Natural infections of presumed D. imrnitis
